Background and purpose: Little research has been performed investigating the effect of using a vaccine hesitancy (VH) screening tool to address specific vaccination concerns. The purpose of this study was to determine whether using a VH screening tool in conjunction with provider discussions addressing parental concerns affected the parental intent to vaccinate (ITV).
concerns (Wheeler & Buttenheim, 2013) . Another parental concern with regards to childhood vaccinations includes unease about multiple injections, especially as the number of recommended vaccines has increased (Luthy, Beckstrand, Asay, & Hewitt, 2013; Wallace et al., 2014) .
Provider influence
It is recognized that the interaction between providers and parents when discussing parental vaccination concerns is important in helping to alleviate vaccination concerns. Luthy et al. (2013) found that parents participating in the study offered recommendations to the provider that included answering questions pertaining to vaccination to help decrease parental anxiety. Gust, Darling, Kennedy, and Schwartz (2008) investigated the main cause as to why vaccine-hesitant parents reversed their decision about delaying or refusing a vaccine for their child. The biggest contributing cause to a parent changing his/her mind was listed as the health care provider offering information about vaccines. Other expert literature pertaining to communication practices with vaccine-hesitant parents also supports the importance of the provider-parent interaction. This literature posits that a nonconfrontational discussion and having honest communication with the parent would be the best approach (Healy, 2014; Schwartz, 2013; Tenrreiro, 2005) .
A recent systematic review by Kaufman et al. (2013) found limited evidence validating that face-to-face interventions (defined as individual counseling to multisession interventions) led to increased vaccination rates in children. Also, Kaufman et al. (2013) reported that there was insufficient evidence to recommend any particular face-to-face intervention other than to incorporate communication about vaccination effectiveness during a clinical encounter. Opel et al. (2013) , assessing the various formats in how providers communicated with parents about vaccination, found that parents identified as vaccine hesitant were noted to have been resistant to the provider initiating a conversation about vaccination as compared with parents who were not vaccine hesitant. Also, parents resisted provider vaccine recommendations if the provider used a participatory (asking parents if they wanted their child to be vaccinated) versus a presumptive format (a child will be receiving the vaccine) in initiating a conversation about vaccines. Based on this finding, the American Academy of Pediatrics (AAP) suggests that providers may wish to consider using a presumptive format when initially recommending vaccinations (AAP, 2018) .
A qualitative study by Benin, Wisler-Scher, Colson, Shapiro, and Holmboe (2006) found that the theme of trust in the provider was pivotal for the mothers' decision about vaccination of their child. Specifically, mothers stated that trust is gained when a provider spends time with a parent discussing vaccines, is knowledgeable about parents' vaccination concerns, offers satisfactory answers to parent questions, uses a patient-centered approach, and is not belittling to parents' concerns. Benin et al. (2006) categorized the aforementioned components identified by mothers as increasing trust in the provider as trust in the competence of the provider. The competence of the provider consists of a linkage between technical and interpersonal competence (Mechanic, 1998; Thom, Hall, & Pawlson, 2004) .
Although it has been shown that having technical competence and competence in communication increases trust in the provider and leads to an increased intent to vaccinate (ITV), further research needs to be performed to investigate where meaningful interventions can be implemented to identify and decrease parental VH (Benin et al., 2006) . This is increasingly important, as in one large study, the particular causes for children not being vaccinated were not documented in 60% of medical records (Glanz et al., 2013a) .
Research evidence suggests that the inability to identify specific concerns of parents who are vaccine hesitant and subsequently give individualized counseling on the identified concerns negatively affects vaccination rates (Glanz et al., 2013b) . Despite the overwhelming amount of literature investigating the issue of VH, little research has been performed investigating the effect of using a VH screening tool in conjunction with provider counseling on specific vaccination concerns (Sadaf, Richards, Glanz, Salmon, & Omer, 2013) . The purpose of this study was to determine whether using a VH screening tool in conjunction with increased provider competency in addressing parental vaccination concerns during faceto-face provider-parent interactions affected the parental ITV.
Methods

Study design
This descriptive study used a pre-experimental design (pretest/posttest) to measure and categorize parental VH and ITV using a VH screening tool developed by the World Health Organization strategic advisory group of experts (SAGE) on VH (Larson et al., 2015) . This study was approved by the University of North Carolina at Chapel Hill Office of Human Research Ethics institutional review board.
Population
The target population for this study included parents of children age 2 months to 6 years who were presenting to the clinic for a well child visit. A convenience sample was used with a goal sample size of 100 parents.
Inclusion and exclusion criteria. The inclusion criteria of the study included the following: parent or guardian must be present with the child; parent or guardian must be 18 years of age or older; the child must be aged 2 months to 6 years; the child must be presenting to the clinic for a well examination. Children being seen at the practice for the first time, children with a diagnosis of a significant developmental delay, and any child not meeting criteria to receive vaccinations as recommended by the CDC were not included in the study.
Recruitment
This study was performed at a six-provider private pediatric clinic in Chapel Hill, North Carolina, with a patient empanelment of 7,000 children (ranging from newborn to 18 years of age). Prospective participants were mailed an information packet that included instructions on participating in the study and the initial previsit questionnaire. Eligible parents of children empanelled to the study site were informed that completion of the previsit questionnaire indicated their consent to be a participant in the study.
This study required funding for an incentive to encourage parent participation in the study. Participants were offered a 10 dollar electronic gift card to participate. A small grant from the Sigma Theta Tau International Honor Society of Nursing was used to fund the incentive.
Procedures
Providers at the study site were briefed on the study methodology and evidence-based talking points pertaining to VH by the principle investigator. Providers were given a quick-reference handout on evidence-based talking points related to vaccine-hesitant parent concerns that were identified and categorized from the literature. Potential participants were mailed a packet containing the study protocol and the previsit questionnaire. Participants who completed the previsit questionnaire and brought it to their child's well appointment were considered enrolled in the study. Both the previsit and postvisit questionnaires measured and categorized VH and ITV. Providers were encouraged to engage in a participatory discussion with the parent about any identified vaccination concerns and the parent's ITV. The parent received a reminder notice to complete the postvisit questionnaire online through Qualtrics (Provo, UT).
The previsit VH questionnaire collected the parents' demographic data, linked participants with a unique study identifying number, categorized the type of VH (if present), and measured parental ITV. The postvisit questionnaire (Figure, Supplemental Digital Content 1, http://links.lww.com/JAANP/A8) measured the parental perception of the competence of the provider, provider compliance in addressing vaccination concerns in a participatory-type format (the provider acknowledged and discussed the parental responses on the VH previsit questionnaire), and again the type and level of VH and the ITV. Upon participant completion of both the previsit and the postvisit questionnaires, differences between previsit and postvisit responses were explored. Further differences in reported levels of parental intention to vaccinate were investigated after group categorization by gender, age, race, level of education, and number of children in household.
Tools/instruments
Provider education: Evidence-based talking points pertaining to vaccine hesitancy. Clinic providers received information about evidence-based talking points pertaining to identified VH parent concerns. Information on the current CDC recommendations (using a participatory conversation format) to improve communication competence with regards to vaccine-hesitant parents was available for review (CDC, 2012) . Finally, providers were given a quick reference handout on the most common parental beliefs and concerns that lead to VH as identified in the literature.
Strategic advisory group of experts vaccine hesitancy survey tool. The SAGE VH survey tool (10-item Likert scale questionnaire) was developed under the guidance of the World Health Organization by Larson et al. (2015) . Content areas previously identified, such as trust, beliefs about vaccine safety and efficacy, vaccination beliefs, trust in the provider, and beliefs about the prevalence of VPD in the community, were included under the listed key determinants of VH. These content areas were drawn from previous survey instruments, such as the Parental Attitudes about Childhood Vaccines Survey (PACV), the Immunization Hesitancy Survey, and the Network for Immunization Information Survey (Gellin, Maibach, & Marcuse, 2000; Luthy, Beckstrand, & Callister, 2010; Opel et al., 2011) . The PACV was used by Larson et al. (2015) as a core instrument to better inform key determinants of VH that include contextual influences, individual and group influences, and vaccination-specific issues. The PACV was shown to have both construct validity and reliability. The selected compendium of survey questions have expert validity and were either validated in high-income countries or not at all. However, the SAGE VH compendium survey has not been formally validated.
For this study, an additional question was added to the SAGE VH survey tool questionnaire to measure the parental ITV. Other modifications to the SAGE VH survey included a change in wording to make it acceptable for use in the United States. This tool was used for both the previsit and postvisit survey.
Data analysis
Data analysis was performed using SPSS version 24 (IBM, Armonk, NY) and included descriptive and nonparametric statistics. The Wilcoxon signed rank test was used to examine if any significant differences existed between previsit and postvisit questionnaire responses. An analysis of variance (ANOVA) on ranks was performed to examine the VH score and the ITV across parental age, the number of children in the household, and the parental level of education. Spearman rank correlation was used to examine the relationship between dichotomized previsit and postvisit overall VH scores and the previsit and postvisit parental ITV. Finally, a parsimonious binomial logistic regression analysis was conducted to predict the postvisit ITV.
Results
Sample Information packets were sent out to 619 parents who met the inclusion and exclusion criteria of the study. The response rate for the previsit questionnaires (n = 143) was 23%. Out of the parents who completed the previsit questionnaire, 92 completed the postvisit questionnaire. The overall completion rate for both previsit and postvisit questionnaires was 15%. A total sample size of 89 was used due to incompleteness of questionnaire responses, ineligibility (child over the age of 6 years), and one case that was excluded due to the difference in the VH score between the previsit and postvisit questionnaire being greater than 5 standard deviations (SDs) above the mean score difference.
The average age of the parents presenting with the child was 35.55 years (range, 25-45 years). The mean age of the child being seen was 25.03 months (range, 2-72 months). The median number of the children in the household was two. The overwhelming majority of respondents were female (92.2%), white non-Hispanic (88.9%), and had completed postsecondary education (college degree, 35.6%; graduate degree, 61.1%). The pretest VH mean score was 15.98 (SD = 4.24), whereas the posttest mean score was 16.49 (SD = 4.5). Additional characteristics of the sample can be seen in Table 1 .
Comparison between pretest and posttest responses Differences between previsit and postvisit questionnaire responses were evaluated (Table 2 ) and showed the mean responses for questions that measured specific VH categories (trust, efficacy beliefs, safety concerns, beliefs about prevalence of VPD in the community, and vaccination beliefs). Overall, a slight increase in the level of VH after the provider-parent discussion and a slight decrease in parental concerns regarding the effects of vaccines (question 9) were noted although not statistically significant. The postvisit mean ITV showed a slight decrease from the previsit mean ITV, and the postvisit overall mean VH score showed a slight increase from the previsit mean score, although neither change was significant. The Wilcoxon signed rank test was performed on repeated measures between the previsit and postvisit questionnaires (Table 2) . Question 8 (measuring trust in the provider) showed a significant difference between previsit and postvisit questionnaire scores (p = .033), with postvisit scores showing higher levels of VH. However, this significant finding was associated with participants shifting their response to question 8 from "strongly agree" to "agree." There was no significant difference between other previsit and postvisit questionnaire responses, the overall VH score, or the ITV.
Participant responses showed significant compression for many questions, i.e., only "strongly agree" or "agree." Exceptions to this were noted for questions 5 and 9, where responses were spread out on the Likert scale. These questions measured parental beliefs in vaccine safety "new vaccines carry more risks than old vaccines" and "I am concerned about serious effects of vaccines," respectively. The relationship between dichotomized previsit and postvisit overall VH score (<20 or $20) and One participant declined to give information pertaining to the number of children in the household and the age of the child being seen. the previsit and postvisit parental ITV was investigated using Spearman rank correlation. The VH score was dichotomized due to an overall compression of the resulting participant scores. Hence, for this study, parents were considered to be VH if their score was greater than 1 SD above the median score. There was a medium negative correlation between the VH score and the ITV in the previsit and postvisit questionnaire. In the previsit questionnaire, r (89) = 2.34, p < .001. In the postvisit questionnaire, r (89) = 2.5, p < .001.
Analysis of variance for demographic variables
A one-way ANOVA on ranks was conducted to examine parent questionnaire responses across the independent variables of parental age, the number of children in the household, and the level of parental education with the VH score and ITV. No significant differences in the distribution of questionnaire responses with regards to these independent variables were noted to have occurred in either previsit or postvisit questionnaires. Nagelkerke R 2 of .72 indicated a strong relationship between prediction and grouping. Prediction success overall was 93.2% (82.1% for other than strongly agree and 98.3% for strongly agree). The Wald criterion demonstrated that vaccine efficacy beliefs (question 7, p = .038), parental trust in the provider (question 8, p = .008), and belief about the prevalence of VPD in the community (question 10, p = .024) made a significant contribution to prediction. The number of children in the household was not a significant predictor. Exp (B) values indicate that when beliefs in vaccine efficacy (question 7) and the parental trust in the provider (question 8) is raised by one unit, the odds ratio is 12.37 and 22.94 times as large, respectively. Additionally, the Exp (B) value indicates that when a belief about the prevalence of VPD in the community (question 10) is raised by one unit, the odds ratio is 0.10 times as large.
Regression analysis
Internal validity
Parents noted that providers were relatively compliant with regards to using a participatory discussion format (77.8% "strongly agreed"), were respectful of parent concerns regarding vaccination (84.5% "strongly agreed"
or "agreed"), and answered questions pertaining to vaccinations (85.5% "strongly agreed" or "agreed"). An overwhelming majority of parents (96.7% "strongly agreed" or "agreed") believed that their child's provider had his/her best interests at heart. Provider study evaluation responses overall showed that provider knowledge about VH and provider confidence in addressing parental concerns about vaccines increased. They reported that the VH questionnaire allowed increased efficiency in identifying and counseling parents exhibiting more than mild VH. Providers noted a positive benefit in being briefed about common reasons for parental VH.
Discussion
To the best of our knowledge, this was the first study to analyze whether using a VH screening tool in conjunction with increased provider competency in addressing parental vaccination concerns during face-to-face provider-parent interactions affected the level of VH and/or the parental ITV in the context of a single visit. Additionally, the VH screening tool used in this study (Larson et al., 2015) afforded the researchers a novel way to give a composite VH score by adding scaled categories.
Impact of provider counseling
Postvisit questionnaire responses showed a slightly increased but insignificant level of VH and a nonsignificant decreased ITV when compared with previsit questionnaire responses. The sole exception to this finding was question 9 that stated "I am concerned about serious effects of vaccines," which showed a slight insignificant decrease in the mean level of VH for this particular question. This possibly indicates a mild positive benefit of provider counseling with regards to beliefs about vaccination safety. Question 8 showed a significant increase in the level of VH as it pertains to parental trust in the provider when compared with the previsit response. However, it was noted that a significant number of parents only changed their response from "strongly agree" to "agree" for this question.
The finding in this study that devoting time for provider education about vaccines to alleviate parental vaccination concerns did not significantly affect the level of VH or the ITV contradicts what was expected to occur. This expectation was based on previous research findings that supported parents asking providers to answer questions pertaining to vaccinations to help decrease parental anxiety Luthy et al., 2013) .
Additional factors possibly affecting participant responses
The above results, although unexpected, may be attributable to another factor leading to VH, that is, the parents may have let the emotional reaction to their child being vaccinated affect their responses in the postvisit questionnaire. This is supported by Luthy, Beckstrand, and Peterson (2009) , who found that a greater percentage of parents were concerned about their child's pain/anxiety (34.9%) and short-term adverse effects (29.1%) than they were with the overall safety of vaccines (24.4%). Gowda, Schaffer, Kopec, Markel, and Dempsey (2013) found that the immediate effects of vaccines were a factor that contributed to the overall VH exhibited by parents. Subsequent studies using a VH screening tool may benefit by including a category that assesses parent concerns on the immediate effects of vaccines.
Another factor to be considered is that a deliberate attempt to engage the parent in a participatory conversation regarding their vaccination concerns may potentially lead to increased resistance to vaccination and a decreased ITV. Evidence of this was noted by Opel et al. (2013) who found that a participatory versus a presumptive conversation format was associated with greater resistance to vaccination. Another study by Brewer et al. (2016) found that following a presumptive format when informing the parent of the need for vaccinations was associated with a higher vaccination rate.
Response rate
It is not clear as to why the response rate was so low. One possible reason for the low response rate and the large majority of only mildly VH parents electing to participate in this study may be due to self-selection; parents with significant levels of VH and a decreased ITV might have abstained from participating due to fears of being dismissed from the practice site used for this study. A study by Buttenheim, Cherng, and Asch (2013) lends credence to parents having fears about dismissal as the authors found that provider tolerance of vaccine-hesitant parents is decreasing. An additional study by Kemp et al. (2011) found that up to 25% of pediatricians would consider dismissing families from their practice if they refused any primary series vaccinations.
Additional evidence of self-selection was seen in the demographic characteristics of the study population (Table 1 ). Nearly 89% of participants self-identified as White not Hispanic in a city where only 69.5% of the population is White (U.S. Census Bureau, 2015) . Also, 96.6% of parents completing both questionnaires reported having either a college or a graduate degree in a city where only 74% of the population has a bachelor's degree or higher (U.S. Census Bureau, 2015) . As such, this study allowed an examination of VH in a highly educated population (bachelors vs. graduate level education).
Response scores compression
The finding that primarily non-vaccine-hesitant and mildly vaccine-hesitant parents seemingly self-selected to participate in this study is based on the finding that the median VH score of both the previsit and postvisit questionnaires (potential range of 11-55) was 15. Also, the mean score of the parental ITV in question 11 was noted to be high in both the previsit and postvisit questionnaire and generally indicated either "agree" (previsit, 18%; postvisit, 28.1%) or "strongly agree" (previsit, 77.5%; postvisit, 68 .5%) with the statement "I intend to have my child vaccinated as recommended by my provider." This compression of response scores was extended to the questions asked in both the previsit and the postvisit questionnaires (Table 2) . Participant responses had to be combined in many cases (i.e., "strongly disagree" with "disagree") to perform statistical analyses.
For the purposes of this study, parents were considered vaccine hesitant if their VH score was 1 SD above the median score or $20. Additionally, this study confirms the findings from the literature that even if a parent is exhibiting VH, the parent can still have a strong ITV (Dube et al., 2013) . Future studies using the SAGE VH questionnaire may wish to expand the Likert scale to allow a greater breadth of responses from parents. This may increase the scale sensitivity in identifying differences between pretest and posttest responses. However, the findings of this study show that the VH score generated using the modified 5-point Likert scale questionnaire developed by Larson et al. (2015) correlates well with the parental ITV. Thus, this tool may provide health care professionals an efficacious and efficient tool to categorize parental vaccination concerns and assess the levels of VH and ITV.
Future vaccine hesitancy questionnaires
The regression model showed that parent responses to statements pertaining to provider trust, belief in vaccine efficacy, and parental beliefs about the prevalence of VPD in the community significantly explained 72% of the variability in the parental ITV. Parental trust in the provider has been shown to be essential to ensure vaccination compliance in numerous studies and represents a category of VH (Benin et al., 2006; Gust et al., 2008; Larson et al., 2015; Opel et al., 2011; Smith, Kennedy, Wooten, Gust, & Pickering, 2006) . Additionally, parental belief in vaccine efficacy has been shown to be a valid component of VH and a predictor of ITV or actual vaccination status (Opel et al., 2011; Wheeler & Buttenheim, 2013) . Finally, parental perception of the prevalence of VPD in the community or the perceived risk of acquiring a VPD was noted to have been an implied component of VH and the ITV Opel et al., 2011; Wolf, Rowhani-Rahbar, & Opel, 2015) .
Development of future tools should potentially place greater weight on questions that assess parental trust in the provider, parental beliefs pertaining to vaccine efficacy, and parental perception of the prevalence of VPD in the community. A more thorough assessment of these items would potentially allow health professionals to develop interventions that increase trust in the provider and to better inform public health campaigns and mass communications that seek to educate parents about the prevalence of VPD in the community and alleviate parental concerns about vaccine efficacy.
Limitations
Limitations of this study include the sample being restricted to a largely homogenous (White not Hispanic) and highly educated population. This study was also restricted to a single clinic and used a small sample. Additionally, there may have been a higher risk of nonresponse bias for individuals with moderate or higher levels of VH that may have led to an undersampling of vaccine-hesitant parents. Hence, findings from this review may not be fully generalizable. Furthermore, the sample consisted of parents who were either not vaccine hesitant or exhibited mild levels of VH. As such, the data garnered was relatively compressed on a 5-point Likert scale, which limited the researcher's ability to perform statistical analyses or draw conclusions.
Conclusions
This study found that the utilization of a VH screening tool to identify VH in conjunction with a participatory conversation format and increased provider technical and communication competence did not positively affect the level of parental VH or ITV. This was a surprising finding given that most of the parents were seemingly satisfied with their discussion with the provider about vaccines and reported that providers used a participatory format and exhibited communication and technical competency as it related to discussing parental vaccination concerns.
Even without a significant change in the level of VH or the ITV, the study findings support the clinical use of a VH screening stool to identify and categorize the level and type of VH because it was predictive of the parental ITV. Additional research on VH screening tools that place greater weight on questions that assess parental trust in the provider, parental beliefs pertaining to vaccine efficacy, parental perception of the prevalence of VPD in the community, and parental anxiety about the immediate after effects of an immunization may improve understanding about VH. It may also behoove researchers to develop a survey that is able to delineate specific concerns parents harbor about the safety of vaccines and identify if a true concern exists with regards to parents believing old vaccines carry less risk than new vaccines, as questions that assessed these items showed the greatest breadth of responses in this study.
It may be that provider education alone in the context of a participatory discussion is not enough to affect change in a highly educated mildly VH population, even when ensuring provider technical and communication competence. Also, the utilization of a more participatory discussion versus a more presumptive approach when discussing parental vaccination concerns may affect the parental level of VH and ITV. Using a presumptive-type conversation format may help "normalize" the receipt of vaccinations. Additional longitudinal studies comparing these two discussion formats (presumptive vs. participatory) should be conducted. Furthermore, if not screening for specific vaccination concerns before the visit, it may be best to use a presumptive format with the parent.
